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Mar ble Mountain Map-area, Alberta 

INTRODUCTION 

113.rble Mountain map- area lies between Red Deer and Clearwater Rivers . 

The eastern boundary is approx:iJnately 38 mile s -west of Ol ds on the Calgary• 

Edmonton highway~ A motor road follows the north side of Clearwater River 

through the northwest corner of the map- a r ea and a poorly travelled road 

f ollows James River t o the mout h of Willson Cr eek. 

Capable assistance in t he field was given by Messrs. F ~ A. McKinnon, 

D. s. Kirkwood, and R. E. Urton. 

STRATIGRAPHY 

Str a t a ranging in age fr om Oarboni.ferous to Tertiary outcrop within 

the map-ar ea . Some knowledge of the pre- Carboniferous strata underlying the 

ar ea was gained through study of drill samples from Altoba· Cl earwater No. 1 

well, on the south bank of Clearwater River about 1 mile west of t he western 

boundary of the map-area. 

The following table indicates the succession of strata outcropping 

in t he map-area and the pre- Car boniferous strata penetrated in Altoba Cl earwater 

No . 1 well. The well st arted in the Banff for mation, 239 feet above the base, 

·and reached a dept h of 3, 035 feet in pre- Devonian (possibly Cambrian) strata. 

Age 

Recent and Pl eistocene 

Tertiary 

Table of Formations 

Format ion Character 

River gravels 
Glacial dr ift 

Erosional unconformity 

Paskapoo Buff weathering sand
stone; brown and 
green shale ; 
carbonaceous shale 

Erosional unconformit y 

Thickness 

Feet 

3,ooo+ 



- . .. - .. 

Age Formation Character Thickness 

. ·- . . ' . .. .. Feet Edmonton SoftJ light grey and 
'• brown sandstone ; 

light and dark 
" crumbly 3, 800± gr een, 

.... ~h51le; dark, 
•' ,. 6a:rbonaceous shal e·; 

.. pebbl e and cobble . 
c'i:mglomer a te; · 
bentonite; coal 

,_. : Erosional unconformity 
·' . -

Brazeau Greenish grey '·sand-
(Belly River) stone; gr een shale; 

carbonaceous shale; 1,080-1,500 
~ · · · .. . - - .. .... pebbl e conglomer-

Upper at e ; minor 

Cretaceous 
'• 

!, bcntonit 'c 

" -

Wapiabi Nodular, sandy shale; 
platy shale; thin 1,500-1,600 
limest one beds; 
minor sandstone ., 

Bighorn Thin- bedded, dark 
(Cardium) grey, quartzitic 225- 250 

! , . ·,· " " ' ' sandst one; rusty, 
sandy shale; 
pebble con-
glomerate 

Blackst one Bl a ck shale ; platy, 800- 1 , 050 
" sandy shale and 

t hin sandst one 

I beds 

I 
Uppei- - p~Y.t,; ·-:g·icenish 

- ·-·- ·· ... , . ' .. .. -Blairmore · -r 
.•... ·-·· 

" 

gr ey sandstone; 
gr een anc:lmaroon ~ .... . . 

I shale ; pebble 
conglomer a t e 

Lower 1,500± 
Cretaceou.s. ' ' 

Lower . .Pa.rt:. gr ey, 
quartziti c sand-
stone ; brown sand-
·stone ; carbon-

.... 

I 
aceous shale; " 

pebble conglomerate 
I thin limestone beds 1 

Erosional unconformity 



Age I 
Jurassic 

Triassic 

Pennsylvanian ? 

Lower and Middle 
Miss is sip~Jian 

Lower 
Nississippian 

- 3 ... 

... ...... . . ·~· ....... . . '•·· -· .. 
Thickness ?ormation Character 

I .... ' ~ ... Feet 
?ernie (may include Black, fissile shale 

some l~ootenay passing upward into 
beds ) rusty brown 200 

weathering , fine-
grained sandstone 
alternating with 

.. 

I 
. . -dark carbonaceous 

shale; a 4-inch 

I 
coal seam occurs 
50 feet below the 

I top 
i 

Spray River 

I 
Dark, cherty and 

arenaceous l:iJne-
stone ; platy and 70-105 
argillaceous l:iJne-
stone; black, 
phosphatic 
l:iJnestone 

Erosional unconformity (?) 

11.o.cky Mountain Rose weat hering, 
light grey, 10-12 
dolomitic quartz-
ite; porous, black, 

1

1 

quartzitic sand-
stone at the base 

I 

·1 Erosional unconformity 

Rundle Light grey, coarse-
grained, and dark 700-720 
grey, fine- grained 

. l:iJnestone; 
arenaceous dolomite; 
dolomite breccia; 
oolitic l:iJnestone 

Dark grey to black, 
Banf f nodular limestone; 700-800 

shaly J.imustone; I 
calcareous shale I 

I 
~Drilling 

epths in 
I Altoba-
Olearwater 
No. 1 well 

Exshaw Black, non- 259 to 262 
calcareons shale (3)1 



. Age 

.1 .. 

Devonian 

' .... 

Pre-Dev:o.nian 

... 

.. " --1· ' ........ 

I 

I 
I 
I 
I 

I 
! 
I 

I 
·i 
I 

I 
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Formation 

I 
I 

j. 

I 
I 
I 
I 
I 

Character Thickness 

· -----·- Feet 
Largely finely crystal- , 

line, dark grey 'I:-_ J:i~'62-1,185 
· dolomite v.'ith 35 feet (923) 

of biack, fine-grained 
limestone at the top I 

Fine-grained, black, '1 

argillacc~us limestone 1,186-2,066 
with 100 feet of !'. (880) 
coarse-g!ained, light 
grey dolomite at the 
top; l:i.m9stone pebble I 

· -conglomerate a:~ base 1 

Fine-grained, dacck grey, • 1 

1

1 

_. Dark gray, fins-grained, 
1

. 

argillaceous l:i.mestone 
I 

2,253-2{549 
.. (116) 

Grey-brown and light 
grey, coarse-grained 
dolomite, and fine
grained, dark grey 
dolcmite; black_, 
shaly limestone at 
base 

2, 350-2,720 
( 370 ) 

Erosional unconformity (?) 

I 

I <c:,,/ .. 
. ( _ ... , "!'' .... ·- ~ 

1" ' ' 

I 

Light g..cey a.11d L.a:2aon 
quartzite with minor 
argillite and con
glomerate 

Grey, oolitic lime-. 
storie, interbedd~Cl · · 
with grey argillite; 
conglomeratic at the 
top 

2, 721-2, 795 
(74) 

I 2·~ 796-3,o3s 
(239) 

.·_: 1Figures in brackets are drilled thicknesses and, because of the dip of the 
ptFgt~~ may exc~ed the true thicknesses by as much as 10 or 15 per cent. 
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NOTES ON FORITATIONS 

All the formations outcropping within the map-area are widespread 

throughout the Foothills belt, and their general characteristics are well 

lmown. The following notes emphasize only those features that are particularly 

characteristic of the f~rmations as they are rep~esented within this map-area. 

Banff Formation 

The Banff formation is estimated to be 700 to 800 feet thick. The 

basal 259 feet, consisting of black, argillaceous limestone and calcareous 

shale, were penetrated in the uprier part of Altdba Clearwater No . 1 well. 

The remainder of the formation is well exposed immediately west of the well, 

where it is largely dark grey to black, fine- grained limestone in uniform 

·, beds . a few inches to 2 feet or more thick. The strata contain several zones 

of ellipsoidal nodules of black, fine-grained, siliceous limestone that give 

the. b.eds a. rubbly appearance. The formation contains a Lower Mississippian 

fauna. 

Rundle Forma·tion 

A complete section "Cif the Rundle fornation is exposed on the south 

side of Clearwater Ri\rer about 1 mile east of Altoba Clearwater No. 1 well. 

The thickness was determined to be 702.7 feet. Details of this section are 

as follows: 

Character of beds 

Overlying beds-Rocky Mountain formation 
Soft, earthy, light blue-green shale •••••••••••••••••••• 
Very fine-g-rained, light grey l:iJnestone, slightly 

arenaceous; rose weathering at base •••••••••••••••••• 
Bluish green, platy shale ••••••••••••••••••••••••••.•••• 
Dense to fine-grained, light caramel brown limestone 

weathering earthy white ••••••••••••••••••••••. • ••••••• 
Fine-grained to dense , light grey, arenaceous limestone 

in a massive bed ..................................... . 
Very finel y banded, light grey, earthy, dolomitic 

lir11e stone ••••••••••.••.............••...•.••..••.•••• 
Light grey, arenaceous l:iJnestone with small, irregular 

blebs of grey chert ....................... ~ ......... . 
Dense, light grey, somewllat porous limestone with many 

light grey chert nodules up to 1 inch across. Two 
feet of dense , very light brown dolomite near base. 
Basal foot is finely bedded, shaly marl with many 
irregularly shaped· vugs •••••••••••••••••• ~ ••••••••••• 

Cream colour weathering, finely bedded, very light grey 
dolomitic limestone•••••••••••••••••••••••••••••••••• 

Thickness 
Feet 

0.5 

4.1 
15.6 

6.4 

5.3 

1.8 

13.0 

27.3 

2.4 



;1 I 

::-,:.-

.. 6 -

Very light grey, fine-grained, somewhat porous lime
stone; pores clogged with pyrobituminous matter; a 
few thin chert beds and chert breccia in basal 

Thickness 
Feet 

3 feet••••• .••••••••••••••••••••••••••••••••••••••••• 21.3 
Very light grey, t"ine-grained 11.mestone; lower 10 feet 

is highly porous and pores contain much pyro-
bi tuminous matter •.. • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18. 6 

Finely granular, light grey limestone with chert 
nodule beds up to 6 inches thick; rock has pin-point 
porosity ........................ , ..... • ...•... - . . . . • 7.? 

:'; :· l\assive .bedded, very light grey, finely granular lime
stone with irregularly shaped vugs up to 2 feet 
across •••.......... , .•......... t •••••••• • • • • • • • • • • • • 14. 0 

Massive bedded, buff weathering, fine-grained, light 
grey .. limestone ••••••••••••••············•· ....... ..• 56 .. 0 

Porous zone in dark grey, speckled limestone; much 
pyrobituminous residue ,in vugs •••••••••••••••••••••• 

Coarse-grained, medium dark grey to brownish limestone 
. , in beds 4 .to 10 feet thick • ~. • •••••••••••••••••••••• 
Very fine-grainyd, light 0 rey, arenaceous limestone •••• , 
Dense .J black, J:llaty limestone •••••••••••••••••••••••••• 
Soft, earthy, l:lght grey limestone breccia. •• ~ •••••••• ,;, 
Poorly exposed, la~gely fine-grained; light grey, 

39.1 
11.0 
34.0 
9.0 

silty limestone ••••••••••••••• ·., ••• - . ; ~ · ,.11 · ~ ·~.•~··•·••• 140•0 
Fine-grained, light grey, massive to platy limestone 

containing small, euhedral, quartz crystals ••••••• 4 • . 17.6 
Dark grey, oolitic limestone in beds up to 2 feet 

thick•••••••••·•···········••••••· ....... ··········•· 33.0 
Massive to platy, fine..:grained, dull black to dark 

· grey li.rne stone · ~ •..•••.• It • • • • • • • • • • • • • • • • • • • • • • • • • • • • 31. 2 
Massive, white weathering, very . coarse.:. grained, ' dark 

bro1·mish grey limes:~9ne ·••••••••••••••••••••••••••••• 9.6 
Massive, light grey, coarse-grained limestone, 'some 

crinoid stems .. . • .....••. • .............. ... ~ . . . . . . . . . . . . . . . • 32. 0 
Similar to above, but slightly darker and contains 

many fragments of fossils; grades into fine-grained, 
dull blacl~ limestone in basal 40 f eet •••••• , • • • • • • • • 145.3 

Total thiclmess 
Underlying beds~Banff formation 

Rocky Mountain Forilla tion ·· 

............. 702.7 

Ten tol2 .feet . of mi ssively bedded, rose weathering, light grey, 

dolo~tti_cquartzite . overlies the Rundle forihation in all sections examined. 

A 1-foot bed of· very porous, bla:ck', ·quartzitic sandstone marks the base. 

It emit~ a ·s-.trorig ocfotir of naphtha w:hen stru·ck with the hammer. Thin layers 

of chert-pebble conglomerate dccur·in tne upper 3 feet of the formation. 

The formation rests upon the eroded surface of the Rundle formation. 

·spray River Formation 

The follOwirig section ·was measured on the south side of Clearwater 

River about a mile east of Altoba Clearwater Noa 1 well. 
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Character of beds 

Overlying beds~Fernie formation 
Fine-grained, black limeston€ in beds up to 1 foot 

thick ............................................. . 
Dark grey to black, fine-grained limestone, 

weathering vdth a hackly surface; contains some 
q black chert nodules · ................ ....... , ........ . 
Uni.form i- to 1-inch beds of dark brown, fine-grained, 

a~gillaceous limestone; weathered surface has a 
banded appearance; grades downward into dark brown 
weathering, very thinly bedded, platy, shaly, 

Thickness 
Feet 

15.0 

25.0 

bituntinous limestone••••••••••••••••••••••••••••••• 21.5 
,Dull blacki nodular, phosphatic limest.one. in uniform 

1- to l~inch beds; weathers deep brown to maroon; 
basal bed (1 foot thick)is dark brmm, earthy to. 
shaly, arenaceous limestone•••••••••••••••••••••••• 43.5 

Total thiclmess 
Underlying beds-Rocky Mountain formation 

••••••••••• 105 

The contact of this formation with underlying beds is sharp, but 

whether or not an erosional interval is represented could not be determined. 

·· Fernie Fonnation 

No complete section of the strata intervening between th~ Spray 

River forn:ation and the basal Blairmore conglomerate has been found in this 

map•area. At several localities on both the east and west side-s .. ;of M3.rble 

Mountain it has been possible, nevertheless, to determine fairly accura'j:.ely 

that an average thickness of 200 feet of strata. are present. EQai.minati9n 

of several incomplete sections indicate that the succession consists of some 

- 130 feet ' of black shales grading upward without observable break into thinly 

bedded sandstones and carbonaceous shales- A 4-foot bed of fine-grained, black, 

phosphatic limestone marks the base. It is very rich in"fossils;. This bed 

proved to be a very useful horizon marker. The overlying shales. are poorly 

exposed, but those seen resemble the s.hales that characterize the greater part 

of 'the Fernie formatiori' elsewhere. The· sandstones that predominate in the 

·upper 70 feet of t he succession are in beds from 1 inch to 2 feet thick. They 

are fine-grained, dark grey/ and finely crossbedded. The sandstone beds 

iin:mediately above the black sh.a:les weather a rusty brawn, whereas those at the 
~''(~ .J- -~ 

top of the succession weather a .light broi:m to buff• · A single 4-inch coal seam 

was ·observed 50 feet below the ·top in the best expose4 .section on the west 

flank of Clearwater anticline, just west of the western border of the map-area. 
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The contact with the underlying Spray River formation is sharp, but apparently 

conformable. The upper contact is considered to be erosional as the conglomer-

. ,.§.te ... at the base of the overlyjng Blairmore group fills shallow channels cut 

into the underlying strata. 
~ .. 

Thb successi?n . ".l-PPe~rs to be the proc;iuct. of co.ntinuous sedimentation 
.. . . . ~ . .. . 

··' 
in an environment gradually changing .from marine to brackish, or even fresh-

'.:water, condit}ons • . . _The. st;rata ·are ·assigned: j:.~ .the ·Fernie ·formation, but it is 
• , •. ·~_ , , I • .,. • I ', .', • ' '. • , , , ' , 

possible that. some Kootenay . beds ·are ;pr;esent ,in the upper part. The fauna. 

contained in the basal limestone .is .consigered; to be indicative of Lower 

Jurassic ti.fil.e" ~~t · 1t ws cer,tain Uppyr Triassic afr'J.nities. Fragments of 
... '·· · . . 

' 
[)elemnites are found in the black shales • 

. · ... . 

Blairmore Group 

The most Pr~T:\:Y ... complete secti,on o:t the Blairmore group occurs on 

T~pee-Pole Creek <;>n the vrest limb of Tepee-Pole ·anticline , where the beds 
' I i'· :· , . ' ' I. 

are 1,275 to 1,300 feet thick. This is probably a minimum, for a comparison 

with other partial sections indicates ~.that as· much as 200 feet of the upper-
. ' 

most beds of the f ornktion are absent in the Tepee-Pole section. Evidence 

' tri.at the east llinb of £he Tepee-Pole anti,~line ' is faulted is provided by the 

fact that a maximum of l;.100 feet of Blairmore strata are represented in it 

on Tepee-Pole Creek·~ ·· 

The lithological succession of~ the Blainnore series in this map-area 

is markedly simil.8.r ·to that iri: the BcVt)River r~gi~n · t~ ' the south. A massive, 

chert .and quartzite pebbie congl'omeraie f'3:3 l 1t~ 46 feetthi~k; marks the base. 
·lr-; I·• 

It is overlain by progressively thinner bedcf~d, coarse-grained·, quartzitic 
. ·- . ·1··.: - . ; . . 

sandstones and finely crossbedded/ dark brown sands"tones :interbedded with 

brown, carbonaceous ' shales, locally.bearing plant remains. Thin beds of 
' 

.. dark brown weatlierin:g, dark grey, fine-grained lilllestone occur appro~tely 
; ' .i. 

45D feet above tfre base. Strata above the 'limestone beds are typical of the 

upper part of the Blairmore :in other regions to the south. M:lssive beds of 

coarse- and fine-grained, greenish grey, crossbedded sandstones alternate with 
· · · .. · ... 

,· . light olive-green, locally tnaroon, crumbly sbales. ·A massive chert-pebble 

... 
. •.L.,;i 

.. ·':., 

"' :·. 

~- I .. : f ; . . ' , 



- 9 -

congl?merate, similar to the basal conglomerate, except in its . co~tent of 

pebbles of igneous rock, occurs near the top of the formation. It is well 

exposed just south of Clearwater River in the northwest corner of the map-area, 

but was not observed in the Tepee-Pole sections. 

Blackstone Formation 

· - The···Blackstone formation corresponds in lithology, · stratigraphic 

position, a~d fossil faunas with the Lower Alberta formation ·in areas·to the 

south. Best exposure's in the map-area occur along Bread Creek south of the 

southern extension of Tepee-Pole anticline. There, as in other exposures, the 

rusty weathering, fissile, black, sandy. sbales that compose virtually the 

. entire formation are involved in extremely complex folding. Consequently, no 

reliable figure for the thickness of the formation was obtained. Consideration 

of all available data indicates that the formation is between 800 and 1,050 feet 

thick. There is room for 1,050 feet of beds between the last observed 

Blairmore outcrop an~ the Bighorn beds exposed on Tepee-Pole Creek east of 

repee-Pole anticline, .but the strata are folded and faulted and, consequently, 

the a:pparent thicknesp is undoubtedly greater than the true thickness. 

Bighorn (Cardium) Formation 
. . 

The general character of the Bighorn is similar throughout the area, 

and the formation seems to preserve a fairly uniform thickness of 235 to 260 

feet. In-detail, however, it presents marked variations in lithology within 

distances-of.a mile or . less • .. It.consists essentially of two shaly sandstone 

members~:. averaging 6 feet thick, · separated by 225 to 250 feet of rusty weathering, 

nodular to fis.sile;. sandy shales. In different sections, however, the basal 

sandstone member may be so shaly as to be virtually indistinguishable from the 

overlying shaie_, or may be represented by two or more sandstone beds each 5 to 

.15 feet thick. Locally sandst~ne beds appear within the sbaly, central part of 

the formation. .Along James ,.River a 2-foot bed of black chert-pebble conglomerate 

rests upon the ripple-marked .surface of an underlying, buff weathering , brown, 

quartzitic sandstone that l'llQ.rks the top of the Bighorn formation. A similar 
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2-fo6t conglomerate bed rests upon the basal sandstone of the Bighorn. In 

sections where the basal member is represented by two sandstones, each may be 

- Cc1pped by pebble conglomerate. 

The sandstones and the shales are fo ssiliferous. The upper sandstone . 

carries the characteristic f orrn Cardium pauperculum Meek. Both sandstones and 

~bale~ carry Scaphites ventricosus rJ • . and H., Inoceramus . cf. inconstans Woods, 
"'·'· 

and d• umbonatus .var. ~xogyroide~ M. and H. These latter fossils are also 
' ' . 

. abundant in the lavver part- of the overlying Wapiabi formation, but do not occur 

in the Blackstone formation. 

t,1. 

· Wapiabi Forma tiori 

The 1iapiabi formation is exposed in long, continuous sections along 

' James and South James Rivers. Like the Blackstone formation, it is complexly 

folded and faulted and no reliable determination of the thickness has been 

obtained. By subdividing the formation· into seV8ral lithological 'zones and 

studying many exposed incomplete sections, it was deduced that the formation 

is bet1-reen 1,500 and 1,850 feet thick. Knowledge of these zones and their 

faunal characteristics is of the greatest aid in working out the complex 

structural conditions of the region. The lith~logy is indicated in the follow

ing gen~ralized . section. 
'•':" 

Upper concretionary shale and transition zone .......... . 
Platy shale zone ·•••••••••••••••••••••••••••••••••••••• 
Lower concretionary shale zone ••••••••••••••••••••••••• 

Thickness 
Feet 

440 
650-900 
400-500 

Total thickness •••••• ." • .o.1,490-1,840 

Lower ConcretionarY Shale Zone. No undeformed section of this zone 

was observed. Its.'thiClmess is kno~ to .be gre~ter than 400 feet and some 

evidence suggests that it is 'not r.mch greater than 500 feet. The conglomerate 
. ' 

'described as · ove.rlying the upper sandstone of the Bighorn ;t'ornla.tion more properl;r 

belongs to the Wapiabi ·formation, as i't is in sharp contact witl1 the underlying 
. . . 

sandstone -b'ut grades upward into dark grey., fissile sfules interbedded with very 

thin (~" inch) beds of dark grey; fine-grained sandstone. Toward the top or' the 

zone increasing numbers of small, brown, ironstone nodule.s appear. The nodules 
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,. · are embedded in shale beds separated at 6 .. inoh to 2-foot intervals by sandstone 

:-··· 

beds t to 1 inch thick. The sandstones give the outcrop a characteristic 

. ~ndeq app~a~apc~. The nodules at ·the top of the zone are individually larger 

than those below. They are irregularly distributed through the .. 8"3.ndY shale 

arid rarely f orrri the definite bands characterist~c .of the upper ooncretiorJa.ry 

shale zone. Nodules near the base have commonly a septa.ria.n structure. · 

The following fossil ·species1 occur scattered tJ::irougp· this zone, but 

. are particularJ...y abundant in the uppermost 50 feet: 

· Pleurbmya sp. 
Inocerarnus umbo.na tus M. and H. 

I. umbonatus var; exogyroides :M. and H • 

.!• pohtoni McLearn . : .. 
I. cf. selwy:qi McLearn 

·"I." · cf, iriconsta.ns . Woods. ... 

.!• . sp. indet • . 
Eutrophoceras sp. 
Baculites codyensis Reeside 
Scaphites ventricosus M. and 
~· vermiformis M. and H • 

. ,· 

H. (3 varieties) 

Baculites codyensis is apparently confined to the uppermost beds of 

this zone, where it is in association with a variety of Scaphites ventricosus 
~ . . . . 

vd.th.broad ventor and widely spaced ribs and §.• vermiformis. EutroEhoceras sp. 

seems also to be confined to the upper part of the zone, but below the beds 

containing .!?_. codyensis. The Inocerarnus forms range through the zone and dawn 
' • !.. • ~ ) • 

:",'!' 

into the underlying Bi ghorn fornation • 
. . . ,_ ... c r 

Platy Shale Zone. This zone is exposed in faulted section on James 
.·' ,, . . 

River abou.t it miles east of its junction with Willson Creek. A complete and 

evidently unfaul ted section is exposed on 'Vfillson Creek commencing about it miles 

above the mouth. The zone is approximateJ...y 900 feet thick and consists 

predominantly of dark, thinly bedded, platy to fissile shale interbedded with 
' . 

layers of dark grey, fine-grained sandstone t inch to it inches thick. The 
: ~ '. . .I 

sandstone gives a distinctly banded appearance to outcrops. Large, light yellow, 
:1 .,. 

buff vreathering nodules of fine-grained, dark brownish grey limestone occur 

locally in the cent~.al part of the zone. : Two limestone beds, 1 to 2 feet thick, 

iDet~~i~~tions are by F. H. McLearn, Geolog.ical Survey, Canada • 
. ! ·~ . • 
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occur about 10 feet. ?-P8:~ 3,50 fe;e~ below the top of the zone. 

markers in the . central and soutmvestern parts of the map""'.area. 

They a~e reliable 

. . . ... ~.. ' ' .. '. ,: ~' .... 
.,· fossils are not plentiful in ,.the platy zone. Sca.phites ventricosus 

-' ...... : =-·· . . . , . · .··· .:. 

and s . . ~_rmiformis )~~ ,b,e:e;:i f();tJfld at several horizo~~ and a new spec.ie~. of 

Inocer~s, r,E:Jsembling I. _pontoni but with strong ribbing,, is common at the ' ~ . ., ·. ; .. ,, ~ ~ . '. . . . ~·:.1 L.: ,. r • .. , . . •• 

base, ... -. ·:i , 
: . .. 

; , .Upper . Conoretio.nary Shale Zone. This zone is well exposed in three 
... .t. ... \ ... r .. ;. 

sections on James River . ~1:1 the vicinity of the mouth of Will~on Creek,. ai;~ at 

the north encl of Old Baldy Hountain. Its thickness and that of overlying 

transition beds is about 440 feet •. The zone ~C()_J;l.~~~?l;l? o:f: . g~ey __ 'li\1'!?.8.thering, sandy 
.,. - -. . . .... . .. . 

shale carrying ellipsoidal, orange to red '\~feathering. concretion_~.· in uniformly 

~paced layers parallel to the bedding. BacUiites ovatus. Say .is . common through-

out the zone. 

upper zone. 

. :'' 

Forms occurring in the underlying zones do not extend into this 

.. -- ··--··· 

The transition he'ds betwe·en the marine. WaILia:bi and _t,he. . non-marine 
·_ i 

Brazeau formation vary markedly in character in different parts of the area. 

_., ' fu the c~ntral p~rts th~: j\ipper 75-100· feet of the -¥i/apiabi formation is a thinly 

· · . .: b~dded,- dark ·grey:·shale \i6ntaining ir~·eidi~:Fiy ' sca:ttered, yellow-buff w'~a-thering 

·lilnestone ·-6oncreiions·;:.:: Thiri·-beds of grey'· sa:hdstone in the shales incr~dse in 

thickness to 4 feet or more towa.rd the top, which is marked by a massive, greenish 

grey sandstone regarded as· the basal- sands.tone of the. ~azeau formation. · The 

shales at the top are yellovvish green,; coritain beds of bentonite, and locally 

e:ichibit thin layers with cone-in-cone structure~ Farlher west .. the sandstones 

'"·:·are Iliuch more 'ruS'ty wea:th~ring and a 2-foot bed of grey, quartzitic · ·sdndstone 

·6viitria'in by )a'. i:iihgle laJrer of 1fuute, black, chertpebbles res'embli~g 'large 

'' . I ""'\ ' . , . ·. I . .~} . . ., ) ·. C\"1'"• • ... · 

wheat grams 'e ith'e'r ·marks the contact dr is only a few feet below it. · ·'T!ie shales 

j· '. interveiling betweeh this conglomerate "and the massive sandstone of the base of 

. 'the Bi-aze~u. are' drab· Oli ve.:.green siin:ua:r to the' sraies tffi t o~dcur throughout the 

"· }3:r~z~~u 'f~:ctnatidn. ito fossils were obtained froni ' the transitidn zone~ 
;. ; ..... • 

Brazeau (Belly River) Formation 
r_; .. .1 .. . 

. . . .... ..... The Brazeau formation is a succession of sandstones, shales, and beds 
. . . . . J 

of congloiti~rate~ ,,, Four · sections of the ·ronnat'i.on were e.xam:ined on .Jaines River. 
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All were similar ID general aspect, but each showed marked variations not only 

ID number, stratigraphic position,, and thickness of the sandstones, and position 

and thickness of t he conglomerates, but also ID the thickness of the formation 

as a whole. The thicknesses range from 1,080 feet just east of the confluence 

of the river and Tfillson Creek to about ·:1,soo f eet on the west limb of Walton 

Creek anticlIDe. The variation may be partly attributable to erosion of the 

Brazeau before the deposition of the Edmonton formation. 

Most of the sandstones are massive, compact, medium to fine-grained, 

and . grey-green. At the base and at the top of the formation the sa:r:idstones 

are virtually arkoses. They are very coarse-grained, highly feldspathic, 

strongly crossbedded, and weather light yellowish gr~en. At many places the 

bas~l sandstones contain thin layers of black, light green, and grey, cher-t

pebble conglomerates. These conglomerates reach a ma.;ximum development on the 

top of Old Baldy Mountain where they f0rrn beds 10 or more feet thick. Farther 

west t he conglomerate is represented only by a few scattered pebbles in the 

sandstone, and, locally, is absent. The shales are dark green to black, weather 

dark olive-green to brown, a·nd break into angular fragments. They differ from 

shales of the Edmonton formation in that they are more uniform in oolour, 

exhibit much less tendency to crumble in weathering, and are generally harder 

and more consolidated. · Thin beds of dark brmm, carbonaceous shale, generally 

less than ·1 fo ot thick, are scattered through the formation, but no true coal 

has been observed. Bentonite is found in minor amounts in the lower part of 

the formation. It weathers a more pronounced yellow colour than yhat of the 

Edmonton and is in .thinner peds, generally not over 4 inches thick. 

' The strata here placed in the Brazeau formation are lithologically 

similar to and occupy a similar stratigraphic position to ·the Brazeau formation 

in areas to the nortmrest. The formation is regarded as being the equivalent 

of the Belly River formation in Bearberry map-area to the east. 

The contact of the Brazeau and Edmonton formations is placed at the 

·base of a pebble, locally cobble, conglomerate, best exposed on James · River and 

on Bread Creek in the vicinity of their confluence, and on James River ! mile 



~ . l 

- 14 -
. '· 1., J., .. . 

east of the mouth of Willson Creek. The conglomerate rests upon a channelled 

erosional surface. The magnitude of the hiatus represented is not knawn, _but 

it is possible that part of the variations noted in the thiclmess of ~ tihe :Belly 

River may be attributed to erosion before the deposition of the Edmonton .beds. 

Edmonton Formation 

The most nearly complete section of the Edraonton formation observed 

in the region extends down James River from the anticline near the eastern 

margin" of the area eastward to the central part of the adjoining Bearberry .. 

:n'lap-area. Approximately 3,800 feet of strata are represented and evidence 

indicates that the entire Edmonton in this. section does not greatly exceed 

4,000 feeu~ in thickness. 

The Edmonton formation, like the Brazeau, consists of continental 

deposits of sandstones ; sl:)ales, and conglomerate. The conglomerate at the base 

·of the formation :j_s geJ:lerally not more than 2 feet thick and may be represented 

by a single layer of cobbles. On Bread Creek there are two conglomerates, each 

2 feet .thick: and separated by 10 to 15 feet of coarse sandstone. The stones in 

\;the conglomerate range from i inch .to 3 or 4 inches in diameter. They represent 

quartzites, porphyritic igneous rock, dark limestone, and various coloured 

=- cherts. The conglomerate is similar to that described as marking the base of 

the Edmonton in the Wildcat !fills map-areal to the south~ The sandstones are 

predominantly light grey, rarely greenish grey, coarse to fine-grained, and 

finely, crossbedded. They occur in thicker beds than those of the Brazeau 

fb-rination, are appreciably softer, and weather light grey to white. The light 

grey weathering sandstones contain appreciable amounts of bentonite, and in wet 

weather svvell appreciably. The thinly bedded sandstones commonly weather light 

buff to reddish orange. Neither of these features is characteristic of the 
. ~ J' ! ... : 

Brazeau sandstones in this area . The Edmonton sandstones are interbedded with 
•• ' .... . • 1 

crumbly shales ranging from dark olive-green to very light green. The latter 
: . ·:: . (J.r ·• -, 

type do not occur in the Brazeau formation. A black, fissile shaie bed averaging 

4 feet thick occurs between 400 and 600 feet above the base of the f orrnation on 

James River and Tepee-Pole Creek. The locations of observed outcrops of the shale 

lHume, G. S.: The West Half of Wildcat !fills Eap-area, Alberta; Geol. Surv., 
Canada, E~m. 188, p. 6 (1936). 
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are indicate~ , an the accompanying map. The strata of the Edmonton differ further 

from Brazeau beds · in containing thin coal seams and in the much greater abundance 

of ben~onite, -~hich commonly forms beds up to 2 feet thick. Dinosaur bones and 

fossil .:trE!e trunks are much more common in the Edmonton than in the Brazeau. 

Chert-pebble conglomerate is confined largely to the bas~ of the Edmonton, but 

shale fragment conglomerates occur at several horizons throughout the formation. 

Despite the differences pointed out between the strata assigned to 

the Brazeau and to the Edmonton much difficulty is experienced in allocating 

isolated sandstone outcrops to one or the other formation. C~~tain sandstorie's 

of the lower part of the Edmonton are indistinguishable from beds in the 

Brazeau. Consequently, in the southeastern part of the map-area, where the 

widely scattered outcrops are largely sandstone, boundaries between the Brazeau 

and Edmonton are approximations at best. 

Persons contemplating investigations in the area are strongly advised 

to examine the James River sections before continuing into the areas where 

outcrops are scattered • 

. .. :., . 

Paskapoo Formation 
. . . 

The existence of Paskapoo strata beneath the drift in the northeast , 
· l . . 

"' corner of the map-area is inferred from the distribution of the formation in 

Bearberry map-area, adjoining to the east. The presence of the formation at the 
' -

southern border of the area is kn01nm from a few scattered outcrops of yellowish 

brown weathering, finely crossbedded sandstone exposed ullder upturned trees. 

The sandstones are lithologically similar to beds in the James River section of 
. f:ft 

the Paskapoo in Bearberry area, but do not resemble beds in either t'~~ , Brazeau 

or Edmonton formation. 

On James River in Bearberry area crossbedded, coarse-grained, light 

tan to brown sandstones form massive beds at the base of the formation and are 
... _. , 

reflected topographically in a range of pro:mjnent hills. The contact of these 

sandstones with the underlying Edmonton formation is shB.rp on James River, 

where it is marked by an erosional surface. The beds overlying the basal sand-

stones form a succession of thinly bedded, brO"Wn sandstones, which weather light 
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brown, with fine crossbedding prominently displayed on both weathered and fresh 

surfaces. They alternate with crumbly, light bro'Ml, yellowish brovm, and 

brovmish green shales and darK broWn., carbonaceous shales. Thin l enses of coal 

are conunon, but do not form seams extenq¥ig <;iver any appreciable area. More 
. • ~ · 1.. • ,; 

than 3,000 feet, and possibly as much. as s,ooo,_,Jeet,. of · strata ·are present in 
,r 

the James River section. 
.-

' ·· 
" 

r'" STRUCTUPiE. AND ECONOMIC POSS IBILITIES .... ,. 
All strata within the area are involved in complex folding _and 

faulting • . It ·is probable that the structure is even more complicated tha.n 

.:-» .:i.n.dicated on the accompanying ·map, as in many critical areas little or no 

geoJ_ogical information is ava:i1abl~ • 

.. · ... .1The area may be divided conveniently into four major structural units: 

the Clearvrater River folds; the Walton Creek anticline; the James River anti-

" cline; an~ the .. (Great · West ·:syncline. All the anticlinal structures are possible 
... 

sources of petroleum and) natural gas . 

Clearvvater , Rive;r- Folds._ .. , .. 
. J. 

A series of folds together f opn:ing an anticlj,norium is obserVa.bie in 
•. , I 

P~laeo~;i~ strata exposed along Clearwater River in .and to the north!vest} of the 

nortlrwest corner of the map-area. Two distinct f olds are observable within the 

map-area. The more easterly ·fold , named the Tepee-Pole anticline, extends 
.; 

sou\;.~1yard. from Clearwater R-iVer through Mu-ble· Mountain and across Tepee~Pole 
.... ~ 

Cre.ek .. .. The Rundle fo.rrilatiori and the greater part of the underlying Ba.nff 
'\'. 

. ~. :. i . ' ' . -
formation. are e,xposed.· in the core ·of the fold, which plunges rapidly south from 

M:!.rble Mountain and is known to plunge northward from Clearwater River. It is 

distinctly.. asymmetmcal in cross-section (See cross-section A-B), with the east .. ·, - . . 

limb vertical and :J,.ooally overturned to the east as much as 30 degree_s from .the 

. vertica1 .. 

Fairly conclusive evidence has been obtained indicating the presence 
. . . 

p:f .0ne or more :j;~-i:rµst faults resulting in considerable di.spla.cement along th~ 
··;·1 .. ' • 

eastern, margi:n. of this- ·structure. The actual faults have not been observed, but 
.. , 

j· 
)' " -. 

'C. .1.::l) _(, . ~;..,· , · t. 

:·.\' .. :. .• 

rr,-,, ... 
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are indicated by the fact that there is not room enough for complete sections of 

~lairmore, Blackstone , and Wapiabi formations in the valley to the east of the 

fold. 

The Tepee-Pole anticline is connec~ed with the Clearvva ter anticline 

on the west by a tightly compressed, but unfaulted, syncline. The Clearwater 

anticline plunges southward within this area and the Rundle formation disappears 

under a cover of overlying r.~esozoic strata about 2 miles north of the most 

southerly exposure of Palaeozoic strata in Tepee-Pole anticline. Northwestward 

from the map-area, hovrever, the Clearwater anticline forms a larger and more 

extensive structure than the Tepee-Pole anticline. Much the greater part of 

these structures lies beyond the limits of the map-area. Their northern 

extension has not been studied by the writer and the amount of closure on the 

top of the Devonian in either the Tepee-Pole or Clearwater anticlines is not 

known. The southern extension of these structures across James River is obscured 

by much low-angle thrusting and complex folding in the Blackstone, Bighorn, and 
·-~ ,· ' .. 

Wapiabi formations. The James River section indicates, however, that one or 

more anticlinal structures cross the river and pass under a thrust plate of 
_; .. 

Brazeau strata farther south. 

Sear ch for oil in these structures should be confined to the basal part 
' . 

of the Banff and the underlying Devonian and older formations, as all strata above 

the lower part of the Eanff formation are exposed in the cores of the folds. No 

drilling has been done on the Tepee-Pole anticline, but one well , Altoba 

Clearwater No . 1 well , vvas drilled through the Devonian on Clearwater anticline 

on the south side of Clearwater River about 1 mile west of the west boundary of 

the ma.p.:.area . The grey dolomite forming the upper part of tne Devonian shows 

scattered pinpoint porosity, but no thick porous zones. The greatest porosity 

observed was in the light grey, coarse-grained dolomite encountered at drilling 

depths between 1,185 and 1,284 feet. Some gas and oil shovvings were encountered 

in drilling this well, the most notable being in the above-mentioned light grey 

dolomite. No encouraging indications were reported from the .pre-Devonian strata 

· penetrated below 2, 721 feet in the well. 
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The low gas pressure noted in this well is also characteristic of 

wells drilled on Moose Mountain 'dome south of Bow River, a similar fold with 

an exposed Palaeozoic limestone cor.e. This condition has led the writer to the 

conclusion that where limestone folds are not covered by thick layers .of-. 

·_; impervious strata such as shale, pressures will be low because · of dissipation 

jof the gas at the surface through fract_ures in .the brittle lirnestone. 

Walton Creek Anticline 

This anticline extends into the southwest corner of Bearberry maP-

area to the east where it was referred to as the Stafne Ridge anticline. It 
• 

has been traced northward from Walton Creek across James River to Tepee-Pole 

Creek. The plunge of the structure north of Walton Creek is northward. South 

of the creek it plunges southward to Red Deer River. The structure has a 
•• f\( 

minirnum length along the axis of l~ miles and a vertical closure on the top 

of the Wapiabi fonnation exceeding 1,000 feet. The uppermost beds of the 

Wapiabi formation are exposed in the core of the structure on Walton Creek in 

Bearberry map-area and are believed to be present in the swampy valley north-
.; 

ward along the axis in Ms.rble Mountain area. 

The structure is asymmetrical in cross-section. The west lirnb dips 

westward at a:1gles varying from 20 to 55 degrees. The strata are duplicated by 

several westerly dipping thrust faults. The east limb stands at angles near the 

vertical. Much thrust faulting of the east lirnb is observable on James River 

and Tepee-Pole Creek. This zone of faulting probably extends parallel to the 

east l:ilrib of the structure southward at least as far as Red Deer River. The 

complex deformation of the east limb is further complicated by an easterly 

dipping fault. Where observed on Tepee-Pole Creek and James River, however, 

it appears to have only a small displacement. 

The value of this structure as a possible source of oil and gas would 

seem to depend largely on -rrhether or not the Rundle formation is present in the 

core of the fold. Examination of outcrops of this formation to the west 

indicates that the upper part contains zones with excellent porosity and 

permeability and contains much pyrobituminous residue, indicative of the past 
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existence of petroleum. It is from this horizon that the present crude oil 

production at Turner Valley is obtained. 

If the zone of faulting bordering the east side of the structure 

maintains a high angle of dip to depth then Rundle strata can be expected to 

oc·cur in the core of the anticline, but if the fault zone dips westward at 

angles approaching 45 degrees no limestone will be present in the core of the 

fold. Only drilling can determine which condition prevails. As the axial plane 

of the fold dips westward at an angle of about 45 degrees, the structure should 

be tested from drilling sites located between half a mile and a mile west of the 

surface trace of the axis. 

James River Anticline 

,An anticline plunging gently southward was observed on James River, with 

its axis approximately 1 mile west of the eastern boundary of the maP-area. The 

region both north and south of this is drift covered and no information was 

oqta,ined regarding the extent of the structure. The axis of the Monarch anti-

cline occurring in Edmonton strata on Red Deer River in the northern part of 

Fallentimber (west hall) map-area appears to be in line with that of the James 
."'\ I 

River anticline. It is probable that the two anticlines are parts of the same 

fold. 

The east limb of the structure as exposed on James River in Bearberry 

map-area is an apparently unbroken succession of Edlnonton strata dipp:j.ng eastward 

as far as the Edmonton-Paskapoo contact. At the t,contact some isoclinal folding 

is observed. 

The west limb of the anticline, a. s exposed on James River, is so 

intensely folded that it has not been possible to gain any reliable estimate of 

the amount of doming of any one bed represented in the river section. 
: ' 

Petroleum Structures No. 1 well (l.s. 4, sec. 2, tp. 33, rge. 7), drilled 

to an approximate depth of 5,210 feet, is located just east of a line joining James 

River and the Monarch anticline. This well drilled an uninterrupted section of 

Edmonton and Brazeau strata down to 2,830 feet and Wapiabi shales to 4,620 feet, 

vrl1ere a fault was encountered and Brazeau strata were repeated. Neither the 
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direction nor degree of inclination of the plane of this fault is known. A zone 

of isoclinal folding observed on James River in sec~ 5, tp. 34, rge. 7, may be 

the surface indication of this fault,' and indeed is the only point along ··the 

river section where there would seem to be room for such a fault. If such be 

·· the case, it is probable t hat ·the fault would be encountered at 4,500 to 5,000 

feet beneath the James River fold , but because of the known southern plunge of 

t he fold the f ault should occur at a lower stratigraphic horizon than at the site 

of ·the Petrolei.Un Structures' No. 1 well . That the fold includes Rundle strata 
. , . . ~ 

above the fault at this latitude is most questionable-;· but the possibilities of 

· it·s occurrehce in the core would seem to increase farther north along the fold. 

Unfortunately, the northern extension of the fold is almost entirely covered by 

glacial deposits, and its . c~~acter could not be determined. 

A line of springs was observed extending from sec. 31, tp. 34, r ge . 7, 

to sec. 15, t~. 33, rge. 7, in Bea~berry map-area. Although these springs may 

mark the presence of an imperv:i.,ous bed in the :Ed.I)lonton formation, the possibility 
·! 

that th_ey mark the surface tra_~E3. of a fa\llt_ separating the James River anticline 
,. 

from the northern extension of the Monarch anticline cann~t be entirely neglected • 

. ~ . ' . Great Vfest Syncline 

The northern end of a broad . syncline extends into the scmtrwrestern part 

of M3.rble Mountain map-area. Paskapoo strata occupy the central part of the 

· syncline within the area, 'and successively older strata dovm to the Wapiabi 

·formation extend outv1ard to the per:lphery of the st:i'.-ucture. The syncline has the 

appearance of liaving been ·deformed by ~arth stresses acting in a northeasterly 

direction, resulting in much duplication of the strata forming the northeastern 

margin .of the structure. · In addition, · the structure has been displaced along 

" low-angle thrust faults to' such an extent t hat its eastern margin rests upon the 

southern extension of the Cle~rwater River folds. Structural conditions Within 

this broad syncline· are not·· favourable for the accumulation of petroleum or 

natural gas • 

. . j·· 
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Coal 

Thin seams of coal suitable for domestic use have been observed in 

t he Edmonton formation at several points on James River east of the Walton Creek 

anticline, and on Tepee-Pole Creek f rom the mouth up to the point where it turns 

westward. These seams do not exceed 1 foot in thickness and as such cannot be 

classed as commercial seams . 
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